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(54) LIQUID CRYSTAL OPTICAL DEVICE AND METHOD FOR MANUFACTURING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid crystal optical 
device which displays a multicolor image by one laser 
interference exposure processing, and to provide a method for 
manufacturing the device. 

SOLUTION: The liquid crystal optical device 10 has a light- 
controlling layer 6, having a liquid crystal material dispersed in a 
matrix resin and a liquid crystal layer 5 present between two 
substrates which have specified gap. A high-definition HPDLC 
(holographic polymer dispersion liquid crystal), having RGB 
display pixels arranged, is obtained by using the liquid crystal 
optical device 10. By the method for manufacturing the liquid 
crystal optical device, all RGB pixels can be produced by using 
one kind of laser and one kind of HPDLC precursor solution, 
and thereby, the production process becomes easy. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The liquid crystal optical element characterized by the modulated light layer which the liquid 
crystal ingredient distributed in matrix resin, and a liquid crystal layer existing between two substrates with 
which the gap became settled. 

[Claim 2] The liquid crystal optical element characterized by said liquid crystal layer being a continuation 
layer in a liquid crystal optical element according to claim 1 . 

[Claim 3] The liquid crystal optical element characterized by the liquid crystal ingredient distributing 
periodically in said modulated light layer in a liquid crystal optical element according to claim 1 or 2. 
[Claim 4] The liquid crystal optical element characterized by said modulated light layer carrying out 
selective reflection of the light to claim 1 thru/or either of 3 in the liquid crystal optical element of a 
publication. 

[Claim 5] The liquid crystal optical element characterized by having two or more domains where the 
thickness of said liquid crystal layer differs in claim 1 thru/or a liquid crystal optical element given in either 
of 4. 

[Claim 6] Said modulated light layer is a liquid crystal optical element characterized by being constituted by 
two or more modulated light layers from which selective reflection wavelength differs mutually in claim 1 
thru/or a liquid crystal optical element given in either of 3. 

[Claim 7] The manufacture approach of the liquid crystal optical element which is the approach of 
manufacturing the liquid crystal optical element to which the modulated light layer which the liquid crystal 
ingredient distributed in matrix resin, and a liquid crystal layer exist between two substrates with which the 
gap became settled, and is characterized by changing selective reflection wavelength by shrinking said 
modulated light layer. 

[Claim 8] the manufacture approach of a liquid crystal optical element according to claim 7 — setting — 
change of said selective reflection wavelength — short wavelength — the manufacture approach of the liquid 
crystal optical element characterized by being-izing. 

[Claim 9] The manufacture approach of the liquid crystal optical element characterized by fixing selective 
reflection wavelength by an optical exposure or heat treatment in the modulated light layer which was made 
to contract said a part of modulated light layer [ at least ], and selective reflection wavelength was changed 
and was further contracted after manufacturing the modulated light layer which carries out selective 
reflection of the specific wavelength between two substrates with which the gap became settled. 
[Claim 10] After manufacturing the modulated light layer which carries out selective reflection of the 
specific wavelength between two substrates with which the gap became settled, It is the manufacture 
approach of a liquid crystal optical element of shrinking said a part of modulated light layer [ at least ], and 
changing selective reflection wavelength. The manufacture approach of the liquid crystal optical element 
characterized by manufacturing two or more domains where optical exposure or heat treatment is performed 
in two or more different domains one by one in as said modulated light layer has contracted, and selective 
reflection wavelength differs. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the liquid crystal optical element used for the light valve 
with which a polarizing plate and a color filter control reflection or transparency, and cutoff of the indicating 
equipment which displays an alphabetic character, a graphic form, etc. in detail about the holographic 
macromolecule distribution liquid crystal optical element (HPDLC) of an unnecessary selective reflection 
mold etc., and incident light. 
[0002] 

[Description of the Prior Art] In recent years, the liquid crystal optical element of a reflective mold with an 
unnecessary back light is proposed for the purpose of low-power-izing (reference called the conventional 
technique 1 JP,5- 134266, A and the following). In the conventional technique 1, the liquid crystal device of 
the reflective mold which consisted of liquid crystal and a macromolecule is indicated. 
Reflection/transparency of light are controlled by the liquid crystal optical element of this indication 
technique using interference of the light resulting from the refractive-index difference of a liquid crystal 
drop and polymeric materials regularly located in a line, and it is called the holographic macromolecule 
distribution liquid crystal device (HPDLC). The refractive index of the polymeric materials in this 
macromolecule distribution liquid crystal device is set up near the Tsunemitsu refractive index of a liquid 
crystal ingredient. In the state of no electrical-potential-difference impressing, orientation of the liquid 
crystal molecule in a liquid crystal drop is carried out at random, and polymeric materials and a refractive- 
index difference have produced it. The light of specific wavelength is alternatively reflected with the period 
of this refractive-index difference and a liquid crystal drop. 

[0003] Moreover, if the electrical potential difference is impressed to this liquid crystal optical element, the 
refractive-index difference of polymeric materials and a liquid crystal drop becomes small, and selective 
reflection light reinforcement falls. This liquid crystal optical element has the advantage that a drive with 
active components, such as that the use effectiveness of light is high, and TFT (thin film transistor), MIM, is 
possible in order not to require a polarizing plate like the liquid crystal optical element of 
transparency/dispersion mold which encapsulated the liquid crystal currently indicated by JP,3-52843,B etc., 
and was distributed in polymeric materials. In addition, in this liquid crystal optical element, since the liquid 
crystal optical element from which selective reflection wavelength differs by setup of spacing of a liquid 
crystal drop can be manufactured, color display can realize without a color filter the pixel which carries out 
selective reflection of each wavelength of RGB (red, green, blue) a juxtaposition or by carrying out a 
laminating. 

[0004] In the holographic macromolecule distribution liquid crystal indicated with the above-mentioned 
conventional technique 1 , the method of changing the wavelength and the crossed axes angle of laser for 
every color of RGB is proposed as an approach of manufacturing the structure where each pixel of RGB was 
juxtaposed. 
[0005] 

[Problem(s) to be Solved by the Invention] As mentioned above, it is necessary to change the wavelength 
and the crossed axes angle of laser for every pixel, and three laser interference exposure is needed as a result 
in the manufacture approach of a HPDLC component of having juxtaposed.the conventional RGB. That is, 
although each pixel of RGB is produced separately, it is difficult to produce a detailed pixel pattern which is 
used for the usual LCD by this manufacture approach. 

[0006] In manufacture, incidence of the laser beam is not carried out by laser interference exposure from 
[ of a substrate ] a normal in a HPDLC component, but incidence of the reason is carried out from the other 
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existing specific include angle. For this reason, reflection inside occurs and the part for a next picture 
element part is also hardened. 

[0007] Moreover, it will not be completely transparent, laser light will be scattered about, and the 
manufactured HPDLC component will also stiffen a part for the picture element part which is not hardened 
[ next ]. 

[0008] Furthermore, there is also a problem that the radical of a radical polymerization moves to a 
longitudinal direction between each laser radiation, and the amount of hard spot spreads further. Moreover, 
although the HPDLC precursor ingredient corresponding to it is needed in order to use two or more laser 
with which wavelength differs, a complicated process is needed for arranging two or more different 
ingredients for every detailed display pixel within a substrate side. Thus, the structure and the manufacture 
approach of realizing a high definition RGB juxtaposition HPDLC component by the easy approach are not 
indicated. 

[0009] Then, the technical technical problem of this invention is to offer the liquid crystal optical element 
which realizes a high definition RGB juxtaposition HPDLC component by the easy approach, and its 
manufacture approach. 
[0010] 

[Means for Solving the Problem] According to this invention, the liquid crystal optical element 

characterized by the modulated light layer which the liquid crystal ingredient distributed in matrix resin, and 

a liquid crystal layer existing between two substrates with which the gap became settled is obtained. 

[001 1] Moreover, according to this invention, in said liquid crystal optical element, the liquid crystal optical 

element characterized by said liquid crystal layer being a continuation layer is obtained. 

[0012] Moreover, according to this invention, in said one of liquid crystal optical elements, the liquid crystal 

optical element characterized by the liquid crystal ingredient distributing periodically is obtained in said 

modulated light layer. 

[0013] Moreover, according to this invention, in said one of liquid crystal optical elements, the liquid crystal 
optical element characterized by said modulated light layer carrying out selective reflection of the light is 
obtained. 

[0014] Moreover, according to this invention, in said one of liquid crystal optical elements, the liquid crystal 
optical element characterized by having two or more domains where the thickness of said liquid crystal layer 
differs is obtained. 

[0015] Moreover, according to this invention, in said one of liquid crystal optical elements, the liquid crystal 
optical element characterized by said modulated light layer being constituted by two or more modulated 
light layers from which selective reflection wavelength differs mutually is obtained. 
[0016] Moreover, it is the approach of manufacturing the liquid crystal optical element to which the 
modulated light layer which the liquid crystal ingredient distributed in matrix resin, and a liquid crystal layer 
exist between two substrates with which the gap became settled according to this invention, and the 
manufacture approach of the liquid crystal optical element characterized by changing selective reflection 
wavelength is acquired by shrinking said modulated light layer. 

[0017] moreover — according to this invention ~ the manufacture approach of said liquid crystal optical 
element — setting — change of said selective reflection wavelength — short wavelength — the manufacture 
approach of the liquid crystal optical element characterized by being-izing is acquired. 
[0018] Moreover, after manufacturing the modulated light layer which carries out selective reflection of the 
specific wavelength between two substrates with which the gap became settled according to this invention, 
said a part of modulated light layer [ at least ] is shrunk, selective reflection wavelength is changed, and the 
manufacture approach of the liquid crystal optical element characterized by fixing selective reflection 
wavelength by an optical exposure or heat treatment in the modulated light layer contracted further is 
acquired. 

[0019] Furthermore, after manufacturing the modulated light layer which carries out selective reflection of 
the specific wavelength between two substrates with which the gap became settled according to this 
invention, It is the manufacture approach of a liquid crystal optical element of shrinking said a part of 
modulated light layer [ at least ], and changing selective reflection wavelength. As said modulated light 
layer has contracted, optical exposure or heat treatment is performed in two or more different domains one 
by one, and the manufacture approach of the liquid crystal optical element characterized by manufacturing 
two or more domains where selective reflection wavelength differs is acquired. 
[0020] 

[Embodiment of the Invention] It explains in full detail, referring to the attached drawing about the gestalt of 
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operation of this invention hereafter. 

[0021] (Gestalt of the 1st operation) Drawing 1 is the sectional view showing the outline configuration of 
the liquid crystal optical element by the gestalt of operation of the 1st of this invention. If drawing 1 is 
referred to, the electrode layers 3 and 4 are formed in the opposed face of the substrates 1 and 2 with which 
the gap became settled, respectively, and the modulated light layer 6 which the liquid crystal ingredient 
distributed [ the liquid crystal layer 5 of a continuation layer ] in matrix resin to the electrode layer 4 side is 
formed in the electrode layer 3 side between them. 

[0022] Here, glass, plastics, etc. can be used as substrates 1 and 2. These substrates 1 and 2 need for at least 
one side to be transparent in the case of use, in order to function as an optical element. 
[0023] Moreover, the optically transparent thing of substrates 1 and 2 is desirable. And the shape of a rod 
which changes from glass or macromolecule resin used for the usual liquid crystal device to a spacing (gap) 
setup of substrates 1 and 2, and a spherical spacer can be used, and the spacing has desirable 3-micrometer 
or more 30-micrometer or less extent. 

[0024] Although it can be used for the reflective mold liquid crystal device which diffracts specific 
wavelength similarly and is reflected alternatively also in the gestalt of other operations described in detail 
later, when making it into the liquid crystal optical element of a reflective mold, as for the liquid crystal 
optical element 10 by the gestalt of operation of the 1st of this invention, it is still more desirable to add the 
light absorption layer 18. A light absorption layer can also be added to the opposite field of the substrate 
which formed the modulated light layer 6 as an installation of this light absorption layer, and a light 
absorption layer can also be directly formed on the modulated light layer 6 in which the electrode layer was 
formed. In this case, between a light absorption layer and the modulated light layer 6, since there is no 
substrate in glass etc., unnecessary reflection etc. can be controlled. 

[0025] Moreover, a protective coat and a protective group plate can also be given for protection of this 
modulated light layer 6 and a light absorption layer. Here, if the light absorption layer consists of ingredients 
which absorb the light, an inorganic material or an organic material will also be available for it. Although 
absorption intensity or absorption wavelength can be changed into arbitration with the component property 
made into the purpose, a thing black generally is desirable. 

[0026] On the other hand, the liquid crystal optical element 10 by the gestalt of operation of the 1st of this 
invention can be similarly used not only as a reflective mold but as a transparency mold also in the gestalt of 
other operations explained in detail later. That is, as a transparency mold, it can use as a filter which does 
not let specific wavelength pass. 

[0027] Moreover, the usual electrode materials, such as ITO, can be used as an ingredient of the electrode 
layers 3 and 4. Moreover, when the substrate itself to be used has conductivity, substrates 1 and 2 can also 
be used also as an electrode. 

[0028] Moreover, active components, such as a thin film transistor (TFT) and metal insulator metal (MIM), 

can also be added. Patterning of the electrode layer can also be carried out if needed. 

[0029] As a liquid crystal ingredient which constitutes the liquid crystal layer 5 used in the gestalt of 

operation of the 1 st of this invention, a nematic liquid crystal, a smectic liquid crystal, and cholesteric- 

liquid-crystal ****** are usable similarly in the gestalt of other operations mentioned later. 

[0030] The liquid crystal ingredient which has a forward dielectric anisotropy by the configuration of the 

component 1 0 produced and the drive approach can also be used, and the liquid crystal ingredient which has 

a negative dielectric anisotropy can also be used. 

[0031] Moreover, 2 cycle drive liquid crystal from which the sign of a dielectric anisotropy changes with 
frequencies can also be used. From the point of low driver voltage and a high reflection factor property, the 
anisotropy of a dielectric constant is large and what has the large anisotropy of a refractive index is 
desirable. 

[0032] Moreover, in order to make the liquid crystal device 10 by the gestalt of operation of the 1st of this 
invention drive by active elements, such as TFT, it is desirable for the electric resistance of a liquid crystal 
ingredient to be large, and for charge retention to be large, and a fluorine system and the liquid crystal 
ingredient of high resistance of ******** C an be used. 

[0033] Drawing 2 is the schematic diagram showing the modulated light layer 6 of drawing 1 . As shown in 
drawing 2 , in the modulated light layer 6, the liquid crystal ingredient 8 is distributing periodically in matrix 
resin 9. This modulated light layer 6 consists of a holographic layer which reflects the specific wavelength 
of a visible ray alternatively. 

[0034] Here, the modulated light layer by this invention is the configuration which the liquid crystal 
ingredient distributed in matrix resin. The liquid crystal ingredient distributed in matrix resin may be 
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connected on a network. 

[0035] There is holographic macromolecule distribution liquid crystal as an example of the modulated light 
layer 6. In matrix resin, a liquid crystal ingredient has periodicity and is distributing so that selective 
reflection of the light may be carried out in holographic macromolecule distribution liquid crystal. Those 
periodicity can be set as arbitration with the selective reflection wavelength made into the purpose. 
[0036] In addition, in the gestalt of operation of the 1st of this invention, the display pixel of the modulated 
light layer 6 in the liquid crystal optical element 10 shows one pixel in a common liquid crystal display, and 
is one of the repeat displays containing an electrode. This is the same also in the gestalt of other operations. 
[0037] the matrix resin used for a modulated light layer here in this invention not only including the gestalt 
of operation of the 1st of this invention but the gestalt of other operations — a matrix resin precursor — light 
— macromolecule-izing — that is, it photopolymerizes. 

[0038] As this matrix resin precursor, 2-ethylhexyl acrylate, Butyl ethyl acrylate, butoxy ethyl acrylate, 2- 
cyano ethyl acrylate, Benzyl acrylate, cyclohexyl acrylate, 2-hydroxypropyl acrylate, 2-ethoxyethyl acrylate, 
N, and N-diethylamino ethyl acrylate, N and N-dimethylamino ethyl acrylate, dicyclopentanil acrylate, 
Dicyclopentenylacrylate, glycidyl acrylate, tetrahydrofurfuryl acrylate, ISOBO nil acrylate, isodecyl 
acrylate, laurylacrylate, Morpholine acrylate, phenoxy ethyl acrylate, phenoxy diethylene-glycol acrylate, 2, 

2, and 2-trifluoroethyl acrylate, 2, 2, 3 and 3, a 3-pentafluoro propylure crate, Monofunctional acrylate 
compounds, such as 2, 2, 3, and 3-teuafluoropfopylaciylate, 2, 2, 3, 4 and 4, and 4-hexaflucro butyl 
acrylate, 2-ethylhexyl methacrylate, butyl ethyl methacrylate, Butoxyethylmethacrylate, 2-cyano ethyl 
methacrylate, Benzyl methacrylate, cyclohexyl methacrylate, 2-hydroxypropyl methacrylate, 2-ethoxyethyl 
acrylate, N, and N-diethylamino ethyl methacrylate, N and N-dimethylaminoethyl methacrylate, 
dicyclopentanil methacrylate, Dicyclopentenylmethacrylate, glycidyl methacrylate, tetrahydrofurfuryl 
methacrylate, ISOBO nil methacrylate, isodecyl methacrylate, lauryl methacrylate, Morpholine 
methacrylate, phenoxy ethyl methacrylate, phenoxy diethylene-glycol methacrylate, 2, 2, and 2- 
trifluoroethylmethacrylate, 2, 2 and 3, 3-tetrafluoro propyl methacrylate, Monofunctional methacrylate 
compounds, such as 2, 2, 3, 4, 4, and 4-hexafluoro butyl methacrylate, 4 and 4 , -biphenyl diacrylate, 
diethylstilbestrol diacrylate, 1 , 4-screw acryloyloxy benzene, 4, and 4'-screw acryloyloxy diphenyl ether, 4 
and 4-screw acryloyloxy diphenylmethane, a 3.9-screw [1 and 1 -dimethyl-2-acryloyloxy ethyl] -SUPIRO [ 2, 
4, 8, and 10-tetra-] [5, 5] undecane, alpha, alpha'-screw [4-acryloyloxy phenyl]- 1 , 4-diisopropylbenzene, 

1 ,4-bisacryloyloxytetrafluorobenzene, 4, and 4'-bisacryloyloxyactafluorobiphenyl, Diethylene glycol 
diacrylate, 1,4-butanediol diacrylate, 1, 3-butylene-glycol diacrylate, dicyclopentanil diacrylate, Glycerol 
diacrylate, 1 ,6-hexanediol diacrylate, Neopentyl glycol diacrylate, tetraethylene glycol diacrylate, 
Trimethylolpropane triacrylate, pentaerythritol tetraacrylate, A pentaerythritol thoria chestnut rate, 
ditrimethylolpropanetetraacrylate, Dipentaerythritol hexaacrylate, 

dipentaerythritolmonohydroxypentaacrylate, 4 and 4 , -diacryloyl oxy-stilbene, 4, and 4 ! -diacryloyl oxy 
dimethylstilbene, A 4 and 4'-diacryloyl oxy-diethyl stilbene, 4, and 4'-diacryloyl oxy-dipropyl stilbene, A 4 
and 4'-diacryloyl oxy-dibutyl stilbene, 4, and 4'-diacryloyl oxy-dipentyl stilbene, A 4 and 4 f -diacryloyl-oxy- 
dihexylstilbene, 4, and 4'-diacryloyl oxy-difluoro stilbene, 2, 2, 3, 3, 4, and 4-hexafluoro pentanediol 1, 5- 
diacrylate, The 1, 1, 2, 2, 3, and 3-hexafluoro propyl -1, 3-diacrylate, Polyfunctional acrylate compounds, 
such as urethane acrylate oligomer, diethylene-glycol dimethacrylate, 1,4-butanediol dimethacrylate, 1, 3- 
butylene-glycol dimethacrylate, Dicyclopentanil dimethacrylate glycerol dimethacrylate, 1, 6- 
hexanedioldimethacrylate, neopentyl glycol dimethacrylate, Tetraethylene glycol dimethacrylate, 
trimethylolpropanetrimethacrylate, Pentaerythritol tetra-methacrylate, pentaerythritol trimethacrylate, 
Ditrimethylolpropane tetra methacrylate, dipentaerythritol hexamethacrylate, 
Dipentaerythritolmonohydroxypentamethacrylate, 2, 2, 3, 3 and 4, 4-hexafluoro pentanediol 1, 5- 
dimethacrylate, There are polyfunctional methacrylate compounds, such as urethane methacrylate oligomer, 
styrene, amino styrene, vinyl acetate, etc. It is 2, 2, 3, 3, 4, and 4-hexafluoro pentanediol, using a fluorine 
element as a ** matrix resin precursor furthermore. 1, 5-diacrylate, The 1, 1, 2, 2, 3, and 3-hexafluoro 
propyl -1, 3-diacrylate, 2, 2, and 2-trifluoroethyl acrylate, 2, 2, 3 and 3, a 3-pentafluoro propylure crate, 2, 2, 

3, and 3-tetrafluoropropylacrylate, 2, 2, 3, 4 and 4, 4-hexafluoro butyl acrylate, 2, 2, and 2- 
trifluoroethylmethacrylate, 2, 2 and 3, 3-tetrafluoro propyl methacrylate, Although the compound containing 
2, 2, 3, 4, 4, and 4-hexafluoro butyl methacrylate, fluorine content urethane acrylate oligomer, etc. is 
mentioned, it is not limited to this. Although these matrix resin precursors can also be used independently 
and two or more kinds can also be mixed, as for the reinforcement and stability of matrix resin after photo- 
curing to a matrix resin precursor, it is desirable to contain at least one kind of polyfunctional compound. 
[0039] On the other hand, a matrix resin precursor and matrix resin are not limited to it being isotropy 
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optically, but may have the optical anisotropy. That is, the precursor of matrix resin may have liquid 
crystallinity. 

[0040] The refractive index of matrix resin and its anisotropy can be set as arbitration with the reflection of 
a liquid crystal optical element made into the purpose, or a transparency property. As the example, the 
refractive index of polymeric materials may have been set up near the liquid crystal ingredient the 
Tsunemitsu refractive index or near it. In order are [ the polymerization by optical exposure ] lifting-easy to 
a matrix resin precursor and to carry out it to it, it is desirable to add a photopolymerization initiator. 
Specifically as a photopolymerization initiator, the usual photopolymerization initiators, such as an 
acetophenone system, a benzoin system, a benzophenone system, and a thioxanthone system, can be used. 
For example, a camphor quinone, 5, a 7-iodine-3-butoxy-6-fluorene, a diethoxy acetophenone, 2 -hydroxy - 
There is a derivative of these compounds, such as 2-methyl-l -phenyl propane- 1 -ON, benzoin methyl ether, 
benzoin ethyl ether, 4-phenylbenzo phenon, 2-chloro thioxanthone, and 2-methylthioxanthone. 
[0041] Although a solid-state or a liquid is also available for this polymerization initiator, what is dissolved 
or dissolved into liquid crystal from the homogeneous point of a component is desirable. 
[0042] 30 or less % of the weight of the precursor of matrix resin of this polymerization initiator 
concentration is desirable. 

[0043] Moreover, the need can respond and optical initiation assistants, such as methyldiethanolamine and 
4-dimethyiamino benzoic acid, can also be added. 

[0044] Furthermore, if the absorption excitation wavelength of a polymerization initiator does not suit the 
wavelength of the light source of the light used for photopolymerization, a visible light of long wavelength 
can be absorbed and the coloring matter sensitizer which carries out energy transfer can be added to a 
polymerization initiator. 

[0045] As this coloring matter sensitizer, although coumarin system coloring matter, keto coumarin system 
coloring matter, rhodamine system coloring matter, oxazine system coloring matter, carbocyanine system 
coloring matter, JIKARUBO cyanogen system coloring matter, TORIKARUBO cyanogen system coloring 
matter, tetra-KARUBO cyanogen system coloring matter, pen TAKARUBO cyanogen system coloring 
matter, oxo-Norian system coloring matter, styryl system coloring matter, a xanthene dye, merocyanine 
system coloring matter, loader cyanine system coloring matter, porphyrin system coloring matter, an 
acridine dye, etc. are mentioned, there is nothing what is limited to this, if it is what a coloring matter 
sensitizer is excited [ what ] by the light and moves energy to photopolymerization initiation — any — not 
mattering . 

[0046] (Gestalt of the 2nd operation) Drawing 3 is the sectional view showing the outline configuration of 
the liquid crystal optical element by the gestalt of operation of the 2nd of this invention. Moreover, drawin g 
4 is drawing with which explanation of the manufacture approach of the liquid crystal optical element by the 
gestalt of operation of the 2nd of this invention is presented. Drawing 5 is drawing showing the typical 
optical system of the laser interference exposure in the liquid crystal optical element by the gestalt of 
operation of the 2nd of this invention. Drawing 6 is the typical sectional view of the liquid crystal optical 
element which has the domain which is two from which the thickness of the liquid crystal layer in the gestalt 
of operation of the 2nd of this invention differs. 

[0047] If drawing 3 is referred to, the liquid crystal optical element 1 1 has two or more domains 5a and 5b 
where the thickness of a liquid crystal layer differs. That is, since the gap between two substrates 1 and 2 is 
fixed, differing means [ whose liquid crystal layer is thickness ] that the thickness of the modulated light 
layer corresponding to the domain differs. 

[0048] In the example of drawing 3 , corresponding to thick domain 5a, short wavelength reflective 
modulated light layer 6a with thin thickness is formed, and thick long wavelength reflective modulated light 
layer 6b corresponding to thin domain 5b is formed. Thus, selective reflection wavelength changes with 
thickness of a modulated light layer. 

[0049] Although it is the liquid crystal ingredient as the liquid crystal ingredient which is the layer of 
continuous liquid crystal with a certain thickness, and is distributed in the modulated light layer with the 
same liquid crystal layer in this invention which also includes the gestalt of operation of the 2nd of this 
invention, and the gestalt of another operation mentioned later here, the existence location and configuration 
differ from each other. And a liquid crystal layer exists between a modulated light layer and a substrate. 
That is, a liquid crystal layer is a continuation layer with a certain thickness, and when a liquid crystal 
ingredient comes out from a modulated light layer by contraction of a modulated light layer, it is formed. 
[0050] Therefore, immediately after manufacturing a modulated light layer by two-beam-interference 
exposure of laser, although this liquid crystal layer is hard to be formed, it may be formed. In addition, 
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selective reflection wavelength of a modulated light layer is short- wavelength-ized by contraction of a 
modulated light layer. 

[0051] In addition, in this invention, two or more domains where the thickness of a liquid crystal layer 
differs show that two or more modulated light layers from which thickness differs exist between two 
substrates with which the gap became settled. 

[0052] As shown in drawing 4 , light laser can be used as a beam of light used for photopolymerization of 
the precursor of the matrix resin which forms the modulated light layer by the gestalt of operation of the 2nd 
of this invention. In order to arrange polymeric materials in the shape of a grid in a modulated light layer 
especially, as shown in the signs 21 and 22 of drawing 4 , 2 flux-of-light laser interference exposure 
performs photopolymerization. At this time, selective reflection wavelength uses the laser light source of 
different wavelength which can be set as arbitration by adjustment of laser wavelength and a crossover 
include angle. Here, as the laser light source, gas laser, various kinds of semiconductor laser, etc., such as an 
Ar ion laser, can be used. 

[0053] Drawing 5 is drawing showing the outline configuration of an example of a laser interference aligner. 
As shown in drawing 5 , it reflects by mirrors 26 and 27 and the laser interference aligner 20 carries out 
incidence of the laser light source 23 which emits a laser beam 24, the beam splitter 25 which divides the 
emitted laser light into a 2-way, the laser beam penetrated by the beam splitter 25, and the laser beam 
separated by reflecting into a liquid crystal cell 28 from the 2-way of front flesh-side both sides, 
respectively. 

[0054] For example, in the laser interference aligner 20 shown in drawing 5 , an Ar ion laser with a 
wavelength of 488nm is used as the laser light source 23, and if incidence of the 2 flux of lights is carried 
out at the crossover include angle of 90 degrees and the modulated light layer of a liquid crystal optical 
element is manufactured, the property which shows about 530nm selective reflection at the time of 
electrical-potential-difference impression will be acquired. 

[0055] Optical screens, such as a photo mask, can be used at the time of laser radiation, and the pattern of 
arbitration can also be formed at it. In addition, in order to produce, two periodic structures, i.e., the 
diffraction grating, from which liquid crystal drop spacing differs in one modulated light layer, the 2 or 
more- flux of light laser flux of light may be used. At this time, the 4 flux of lights can be irradiated at 
coincidence using two laser with which wavelength differs, and electric field or a magnetic field can also be 
impressed to the precursor of a modulated light layer at the time of laser radiation. 

[0056] As shown in drawing 6 , in the liquid crystal optical element 12 which has the domain which is two 
from which the thickness of a liquid crystal layer differs, the gap between two substrates 1 and 2 is fixed, 
and the thickness of the liquid crystal layer to which it exists in the space between a modulated light layer 
and one substrate that the thickness of the modulated light layers 6a and 6b differs also differs. 
[0057] At this time, a liquid crystal layer needs to exist in no domains, and some [ at least ] domains should 
just consist of a liquid crystal layer and a modulated light layer. 

[0058] For example, when the display consists of two domains and displays a two color, as for one domain, 
only the modulated light layer may exist between substrates. 

[0059] At this time, the thickness of a modulated light layer becomes thin, namely, the selective reflection 
wavelength of a modulated light layer turns into short wavelength as the thickness of a liquid crystal layer 
becomes thick. In the example of drawing 6 , the light absorption layer 1 8 which is the features of the liquid 
crystal optical element of a reflective mold is formed in the front face of a substrate 2. 
[0060] In addition, the domain in this invention shows one of having been divided into three, when a part of 
display of a liquid crystal optical element is shown, for example, space division of the 1 pixel is carried out 
to three of RBG(s) like the usual liquid crystal display. 

[0061] Although the liquid crystal optical element of this invention can be adapted not only for monolayer 
structure but the laminated structure which juxtaposed two or more domains where selective reflection 
wavelength differs and there is no limit in the number of laminatings, when using as a liquid crystal optical 
element of a color reflective mold, by carrying out the laminating of the three layers, a red-reflex layer, a 
green reflecting layer, and a blue reflecting layer, a full color display is especially attained and it is effective. 
When carrying out the laminating of the three layers, a red-reflex layer, a green reflecting layer, and a blue 
reflecting layer, the sequence of a laminating, the thickness of each class, etc. can be chosen as arbitration. 
[0062] Selective reflection wavelength short-wavelength-izes the modulated light layer in the liquid crystal 
optical element of this invention by contraction. Although there is an optical exposure or heat treatment and 
ultraviolet rays, a visible ray, an electron ray, etc. can be used as a light as an approach of stopping this short 
wavelength-ization, especially UV irradiation is desirable. The usual photo mask can be used for the optical 
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exposure for stopping this short wavelength-ization, and it is possible in the domain of arbitration to carry 
out an optical exposure. 

[0063] Depending on the adhesive property of the liquid crystal ingredient with which contraction and the 
contraction rate of a modulated light layer form a modulated light layer, the ingredient physical properties of 
matrix resin and a liquid crystal ingredient, the mixed ratio of matrix resin, polymerization initiator 
concentration, the rate of hardening after two-beam-interference exposure of laser and a modulated light 
layer, and a substrate etc., these conditions can be set as arbitration according to the reflection property of a 
component. As one approach of promoting contraction and a contraction rate, there is the approach of 
making small adhesion work with the matrix material of the electrode layer of one [ at least ] substrate and a 
modulated light layer. At this time, adhesion work has 85 or less desirable mN/m. In addition, in order to 
control adhesion work, an electrode layer front face may be coated with other ingredients. 
[0064] The manufacture approach of the liquid crystal optical element by the gestalt of operation of the 2nd 
of this invention is as follows. In addition, each ingredient can use the quoted thing and the same thing in the 
gestalt of the 1 st operation. 

[0065] First, as shown in drawing 3 , a liquid crystal ingredient, a matrix resin precursor, and the mixed 
solution (HPDLC precursor solution) of a polymerization initiator are injected into a liquid crystal cell 
between two the electrode layers 3 and the transparence substrates 1 with four with which the gap became 

— 1 A O 

sciu^u, cum 

[0066] Next, as shown in drawing 4 , after manufacturing the modulated light layer which performs two- 
beam-interference exposure of laser using the equipment of drawing 5 , and carries out selective reflection 
of the specific wavelength, ultraviolet rays etc. are irradiated at the modulated light layer which contracts 
and is changing selective reflection wavelength, and selective reflection wavelength is fixed. 
[0067] Furthermore, like drawing 6 , as the manufacture approach of the domain of two or more colors that 
selective reflection differs, as the modulated light layer has contracted, the sequential exposure of the 
ultraviolet rays etc. is carried out in two or more different domains. By contraction, this modulated light 
layer short- wavelength-izes selective reflection wavelength. 

[0068] (Gestalt of the 3rd operation) Drawing 7 is a typical plan of a liquid crystal optical element which 
has the display domain of two in [ the gestalt of operation of the 3rd of this invention ]. Drawin g 8 is 
drawing showing the typical UV irradiation approach concerning the manufacture approach in the liquid 
crystal optical element by the gestalt of operation of the 3rd of this invention. Drawing 9 is the typical 
sectional view of the liquid crystal optical element by the gestalt of operation of the 3rd of this invention. 
Drawing 10 is the typical UV irradiation approach concerning the manufacture approach in the liquid crystal 
optical element by the gestalt of operation of the 3rd of this invention. Drawing 1 1 is the typical sectional 
view of the liquid crystal optical element by the gestalt of operation of the 3rd of this invention. 
[0069] With reference to drawin g 7 thru/or drawing 1 1 , an example of the manufacture approach of a liquid 
crystal optical element which juxtaposed two domains, a green reflective domain and a blue reflective 
domain, in the gestalt of operation of the 3rd of this invention is shown. 

[0070] First, as shown in drawing 8 , a liquid crystal ingredient, a matrix resin precursor, and the mixed 
solution (HPDLC precursor solution) of a polymerization initiator are injected into a liquid crystal cell 
between two the electrode layers 3 and the transparence substrates 1 with four with which the gap became 
settled, and 2. What was illustrated in the gestalt of the 1st and the 2nd operation, and the same thing can be 
used for this liquid crystal ingredient, a matrix resin precursor, and the mixed solution of a polymerization 
initiator. 

[0071] Next, two-beam-interference exposure of laser is performed all over a display like what is shown in 
drawing 4 using the equipment of drawing 5 . 

[0072] Next, as shown in drawing 8 , ultraviolet rays 51 are irradiated at a part of display using a photo 
mask 52. 

[0073] Next, as shown in drawing 9 , the modulated light layer of an ultraviolet-rays a non-irradiated part is 
shrunk, and the laminating of modulated light layer 7c and liquid crystal layer 5c is formed. 
[0074] Furthermore, as shown in drawing 10 , when the selective reflection wavelength of a modulated light 
layer short- wavelength-izes and serves as any value, the liquid crystal optical element which juxtaposed two 
modulated light layer 7b from which the selective reflection color which irradiates the remaining part and 
shows ultraviolet rays 53 to it through a photo mask 54 at drawing 1 1 differs, and 7c f is manufactured. In 
addition, since the modulated light layer which reflects short wavelength by saturation of contraction can be 
manufactured, there is not necessarily no need of irradiating ultraviolet rays in a short wavelength reflective 
modulated light layer (domain). 
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[0075] (Gestalt of the 4th operation) Next, the manufacture approach of a liquid crystal optical element of 
having the pixel of the (Red R), green (G), and blue by the gestalt of operation of the 4th of this invention 
(B) is explained with reference to drawing 12 thru/or drawing 14 . 

[0076] Drawing 12 is drawing showing the typical UV irradiation approach concerning the manufacture 
approach in the liquid crystal optical element of this invention. Moreover, drawing 1 3 is a typical sectional 
view concerning the manufacture approach in the liquid crystal optical element by the gestalt of operation of 
the 4th of this invention. Moreover, drawing 14 is drawing showing the typical UV irradiation approach 
concerning the manufacture approach in the liquid crystal optical element by the gestalt of operation of the 
4th of this invention. Moreover, drawing 15 is a typical sectional view concerning the manufacture approach 
in the liquid crystal optical element by the gestalt of operation of the 4th of this invention. Moreover, 
drawing 16 is drawing showing the typical UV irradiation approach concerning the manufacture approach in 
the liquid crystal optical element by the gestalt of operation of the 4th of this invention. Furthermore, 
drawing 17 is the typical plan of a having-display domain of three in [ this invention ] liquid crystal optical 
element. 

[0077] With reference to drawing 1 2 , red-reflex modulated light layer 7a is first manufactured between two 
substrates with which the gap became settled. Next, ultraviolet rays are irradiated into the part of a photo 
mask 57 at the domain part for a red display, contraction is stopped, and selective reflection wavelength is 
made to fix, as shown in drawing 12 . 

[0078] Next, as shown in drawing 1 3 , modulated light layers other than the domain for a red display are 
shrunk, liquid crystal layer 5c and green reflective modulated light layer 7b are formed, and selective 
reflection wavelength is made green. 

[0079] Next, as shown in drawing 14 , through a photo mask 59, ultraviolet rays 58 are irradiated in the 
domain for a green display, and selective reflection wavelength is fixed. 

[0080] Next, as shown in drawing 15 , modulated light layers other than the domain for red and a green 
display are shrunk, the two-layer structure of blue reflective modulated light layer 7c and liquid crystal layer 
5c is formed, and selective reflection wavelength is made blue. 

[0081] Finally, as shown in drawing 16 , irradiate ultraviolet rays 61 in the domain for a blue display, 
selective reflection wavelength is made to fix, and the liquid crystal optical element equipped with the red- 
reflex domain 33 shown in drawing 17 , the green reflective domain 31, and the blue reflective domain 32 is 
obtained. In addition, if it becomes the modulated light layer which reflects blue by saturation of 
contraction, there will not necessarily be no need of irradiating the ultraviolet rays 61 as shown in the 
domain for a blue display at drawing 16 . 

[0082] Next, the concrete example of manufacture of the liquid crystal optical element in the gestalt of 
operation of this invention is explained. 

[0083] (Example 1) The empty eel was produced by making a 5-micrometer glass rod into a spacer using 
two glass substrates which have an ITO electrode. It pours into the empty eel which produced the mixed 
solution of the nematic liquid crystal BL36 (Merck Co. make) 0.3 section of a forward dielectric constant 
anisotropy, the matrix resin precursor Lux truck LCR208 (Toagosei make) 0.69 section, the 
photopolymerization initiator camphor quinone 0.005 section, and the photopolymerization initiation 
assistant diethanol amine 0.005 section, and two-beam-interference exposure of the argon laser with a 
wavelength of 488nm is carried out under a room temperature at this liquid crystal cell, and photo-curing is 
performed. The crossover include angle of laser was made into 90 degrees. It is the manufactured liquid 
crystal optical element at the electrical-potential-difference time of not impressing, and it showed the green 
selective reflection condition. This selective reflection wavelength was short-wavelength-ized with time, 
was blue and was saturated. When the electrical potential difference (square wave of 100Hz and 100V) was 
impressed to this blue component, blue selective reflection wavelength disappeared. 
[0084] (Example 2) The empty eel was produced by making a 5-micrometer glass rod into a spacer using 
two glass substrates which have an ITO electrode. It pours into the empty eel which produced the mixed 
solution of the nematic liquid crystal E8 (Merck Co. make) 0.3 section of a forward dielectric constant 
anisotropy, the matrix resin precursor Lux truck LCR208 (Toagosei make) 0.69 section, the 
photopolymerization initiator camphor quinone 0.005 section, and the photopolymerization initiation 
assistant diethanolamine 0.005 section, and two-beam-interference exposure of the argon laser with a 
wavelength of 488nm is carried out under a room temperature at this liquid crystal cell, and photo-curing is 
performed. The crossover include angle of laser was made into 90 degrees. It is the manufactured liquid 
crystal optical element at the electrical-potential-difference time of not impressing, and it showed the green 
selective reflection condition. After carrying out the mask of a part of this green reflective part, the 
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ultraviolet rays of 365nm and on-the-strength 10 mW/cm2 were irradiated. The part which irradiated these 
ultraviolet rays did not have aging of selective reflection light wave length. Selective reflection wavelength 
of the part which carried out the mask was short-wavelength-ized with time, was blue and was saturated. 
The green reflective domain and the blue reflective domain were formed in the display as a result. 
[0085] (Example 3) The empty eel was produced by making a 5-micrometer glass rod into a spacer using 
two glass substrates which have an ITO electrode. It pours into the empty eel which produced the mixed 
solution of the nematic liquid crystal BL36 (Merck Co. make) 0.3 section of a forward dielectric constant 
anisotropy, the matrix resin precursor Lux truck LCR208 (Toagosei make) 0.69 section, the polymerization 
initiator BTTB0.005 section, and the photosensitization coloring matter 0.005 section, and two-beam- 
interference exposure of the semiconductor laser with a wavelength of 532nm is carried out under a room 
temperature at this liquid crystal cell, and photo-curing is performed. The crossover include angle of laser 
was made into 60 degrees. It is the manufactured liquid crystal optical element at the electrical-potential- 
difference time of not impressing, and it showed the red selective reflection condition. After carrying out the 
mask of a part of this green reflective part, the ultraviolet rays of the wavelength of 365nm and on-the- 
strength 10 mW/cm2 were irradiated. In the part which irradiated these ultraviolet rays, there was no aging 
of selective reflection light wave length. Selective reflection wavelength of the part which carried out the 
mask was short-wavelength-ized with time, and became green. After carrying out the mask of this green 
part, the ultraviolet rays of 2 were irradiated the wavelength of 365nrn 3 and the reinforcement of lOmW/cm. 
In the part which irradiated ultraviolet rays, there was no aging of selective reflection light wave length. 
Selective reflection wavelength of the ultraviolet-rays the non-irradiated section was short-wavelength-ized 
with time, was blue and was saturated. The red-reflex domain, the green reflective domain, and the blue 
reflective domain were formed in the display as a result. 

[0086] In addition, it is clear that this invention's it is not limited to the above-mentioned example, but may 

be suitably decided within the limits of the technical thought of this invention. 

[0087] 

[Effect of the Invention] As explained above, according to the liquid crystal optical element and its 
manufacture approach of this invention, the HPDLC component of a high definition RGB display pixel 
juxtaposition mold is realizable. 

[0088] Moreover, according to the manufacture approach of the liquid crystal optical element of this 
invention, since all the RGB is producible with one kind of laser, and one kind of HPDLC precursor 
solution, a production process becomes simple. 

[0089] Furthermore, in the manufacture approach of this invention, since selective reflection wavelength can 
be chosen as arbitration, adjustment of a color-balance is easy. 

[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 3/3 1 /2006 



JP,2001-281643,A [DRAWINGS] 



Page 1 of 4 



* NOTICES * 

JPO and NCIPX are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 




Drawing 2 



TOJB 




[Drawing 3] 



11 




6b.fi«SJS»H3fcH 



[Drawing 41 





[Drawing 6] 



http ://www4 . ipdl . ncipi . go .j p/cgi-bin/tran_web_cgi_ej j e 



3/31/2006 



JP,200 1-281643, A [DRAWINGS] 



Page 2 of 4 




[Drawing 7] 
3l.»feS«K>-f: 



[DrawmgJS^ 




[Drawing 9] 

,1.3ms 

^ ___________ 




[Plowing 10^ 




[Drawing 1 1 ] 




_^_L — 4.«feJ5 
2.S« 



[Drawing 12 ] 



http : //www4 . ipdl. ncipi . go . j p/cgi-bin/tran_web_c gi_ej j e 



3/31/2006 



JP,2001-281643,A [DRAWINGS] 



[Drawing 13] 



3.€flff 




7b.l&feS$tSfcfeJB 



[Drawing 14] 




7a 

<BR> [Drawing 15] 

Sb.ftSS 



59.7* h77^ 
7b.»feE#fflttffl 




7a. 

7b.*ifejStfSt#® 

[Drawing 16] 

61.tt*8 




7c.*feJx&JSlttJg 



7a 

7b.»feJ»fc»*JB 

[Drawing 17] 



http ://www4. ipdl .ncipi . go .jp/cgi-bin/tran_web_cgi_ej j e 



JP,2001-281643,A [DRAWINGS] 



31.IM5ttKjc<f > 



[Translation done.] 



Page 4 of 4 



http ://www4 . ipdl . ncipi . go . jp/ cgi-bin/tran_web_cgi_ej j e 



3/31/2006 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 2001 -281 643 

(43)Date of publication of application : 10.10.2001 



(SDlntCI. 


G02F 


1/1334 




G02B 


5/32 




G02F 


1/137 




G03H 


1/04 



(21) Application number : 2000-100803 (71)Applicant : NEC CORP 

NEW ENERGY & INDUSTRIAL TECHNOLOGY 
DEVELOPMENT ORGANIZATION 
AGENCY OF IND SCIENCE & TECHNOL 

(22) Date of filing : 03.04.2000 (72)Inventor : GOTO TOMOHISA 

NAKADA DAISAKU 
mijpat HIDEYA 



(54) LIQUID CRYSTAL OPTICAL DEVICE AND METHOD FOR MANUFACTURING THE 

(57)Abstract 
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iW^iU-?-^?;!/ (MIM) *<07*f-f7* 

[0 0 2 9] 1 0*]6a<DJBSilC43V>TfiOT-r 

3. 

[0030] f^SStiS^i o<o«jj£, igKi^tcJ: 

[0031] &tz, mmsiic* Dwmmimvwmx. 

[0 0 3 2] Sfc % #?g[yi©M? 1 OgffiQ&flMc^Stt 
AJR71 0*TF T^©^^T*Kf&£-£3;fca&k: 

[003 3] 0 2 l±0 1 <DS3)ftf 6 ^-TMBSET-fe 
5. 02»C5jVr«fc5k:> SlJtB 6 lc*5V">T, ?&fl*m8 

[0 0 3 4] CCt, Th'J 

[0 0 3 5] mftMGV— WfcLTtt* *n^?7V? 
«ailc43lf >T« RrflBt*3W!E»H-* <fc 5 tcttJfcimii 

[0 0 3 6] SMb* 43S9iOJS 1 O*tt0JgflHC*t-> 

[0037] i <z>m&v>&&temz 
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<$ 

s«n*-^ k u * ^xgffimi v b y », jrxttaBMs^ 

[0 0 3 8] C<DVhyy^^«fiBMffif*:i:bTt± % 2 
-X^I^n^^VT"^ 'J U — K 7*-frx.f-As79 V is 

— k 7~h^>x^;l/7i"JWh % 2->7yxf-;l/ 
79V is— ^;V7*VWb, i/>7W\*i/A> 
7^!>U-K 2-t:Ku4 i ^yntr;l/y^yu-h^ 
2-ih*->if;l/7i"JU-K N. N-5>x?-rt>7' 
S/if^'Jb-K N, N-^f;V75yif 

70 ^'JU-h, 2>2/*n^>£x>V7'?y U— k 5? 
S/^n^vrx fl-7£ y U— k ^y ->i/;L-7^tj u— 
k f-h^t Fn'77W7y;l'7 , ^y h N -YVjRxjI/ 

7>yu-K 'fyfwjywh, .^syTW* 
yi — k t*»yy7j"ju-K 7xy*fif*' 

k 2, 2, 2-h'J7WDXfA7i"JU- 
k 2, 2, 3, 3, 3-^:y*:7;k*o:/ne;l/7'* 
U—k 2. 2. 3, 3-f h77MD7D^7^ 
yU— h, 2. 2. 3. 4, 4. 4-^-9-7;l/^-a^' 
20 fWJWH<OiSI7i"Jl>-H#t 2- 
xf^i/'N* ->;Wif^ijv-K 7^;i/x^-;v^ * * y 
W k ^ h^->x^;l/^^^y lx— 2-v-TVx 
W*^JU-K *-*>S?;l>*£^y l^— K 5/*a 
^■>W?}"JU-h, 2-k FD^->yatT;l/^^ 
j"JU-K N, N 

-yxf^/syx^M^^'j u— K N, N-^ 
f;P75/xf;I/^ U k 5?5/*D*<2/*x>l/ 

^y ->^;M ^ijwk ^h^n Ko7;V7 y to* 
30 29V is— -fy^^^^ywK -fV7*s//i/ 

yWJU-K 7xy^>xf;W^^iJb-K 7 
i/^>7ifUV^ij3- ;k**^y U— k 2, 

2, 2 - h ij 7 Wni^;l// ^ ^ >J U- 2, 2, 

3, 3— rh-^^/l/^n^alf^^^yu— K 2, 
2, 3, 4, 4, 4-^7;Wn7f;w*> , Ji/ 

— MK>JH*lb< 'J U-Hfc««f, 4. 4' 
^—i\,>JT >'JU-K s?x^;l/X^;V^X h a— 
7^'Jb-K 1, 4-e^7^yn-fyV*4 l S/^ve 

40 y> 4, 4' - 1^X7* 'J D^;W+i"77xx;H- 
77k 4, 4' -W7*iJn^***^7x=W 
^V, 3. [1, l-^f;l/-2-7i"jQ 

-r>I/**S/X^;l/] -2, 4, 8, 10- fh77liO 
[5, 5] 7Vr*y, a, a' -If* [4-7i"JO 
^^->7xx;V] -i, 4— 7-fy7ne;H^ 
V, 1, 4 - l£X7* 'J D^;V^i/f h77WD^ 
V-tfV, 4, 4' -XXTtVVsfj]/***/***??]/ 
*d^7i yxf lx> 9 y Z3— ;l/i/7' ^ y Is— 
K 1. 4-^V5?*— A*i?7*V Is— K 1, 3- 

jo 7fl/>yj3-;l/-77^'JU-K v->^a^v£— 
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;l/^7^UU- K yy-fen-^l/S/T'^y K l, 
6 -^Vl/is*— i\/V75 V Is— K 

7^V1/-K by**o-;l/:/n^vHJ7*y 

^WJi^K ^y^xy^uh-;i^ytHD 
*^>*7*y i>-K 4, 4' -i/7^'jD^ 
^->X^;l/^V. 4, 4' -i/7^VD>f;l/^^ 
4, 4' -^^yn^M^x 
^;1/X^;W^>\ 4, 4' -i/7^UD>r;l/^>^ 
ntf;l/X^;W>. 4. 4' - U u^/l/^S^ 
T/^X^/l/^v. 4, 4' -^7^VD^;l/^>i; 

4, 4' -^^yD^^i/ 
sJ-'vfrS/jWWWO'^ 4, 4' -^^UnY;!/^ 

^i/7WDXfMX 2, 2, 3, 3. 4. 4 — ^ 
^■y-y^n^sV^Vv?^— ;l/ i, 5->?7^UW 
K 1, 1, 2, 2, 3, 3-^4^!7;l/*o:/nt?;l/ 
-1, ^Ui^T^yU-hafy 

a~;lo^£^y K 1, A -^ZZ/is*—)]/^* 
*^yu— K 1, 3-^lxV^iJn— ;l/So<^y 

-;i/^?^yi/-K i, 6 
**yi^— K ^t^i/^y^i/^^^yi^ 
b> fh7Xfl/^yn-;l/>>7^^y K by 
^fn-;i/7D^>by^^^y wh x ^xyx 
yh-;i/f h7^^^yi/-K ^>^aiy^y b— ;i/ 

hV*2?Vls— K i/hy^fD-;VyDAVrh7 

;*£^y K s/Xv^xyxy 
yu— K ^v^xy^y tKa^^y 
****yw K 2, 2, 3, 3, 4, 4-^-y-^ 
;\s*u^z/£>i/*— ;l/ l , 5-v^£^y 1^— K 
£ y b*y rfv-H^^tg^ y 

f^$5o ^S^^^^jc^^hy y*xSfB§fu® 

ft£LT> 2, 2, 3, 3, 4, 4 — N+t^l^O^ 

l, 5— >'7*yL— K i ( i t 
2, 2, 3, 3-^*^!7;l/:*n:/nfcf;l/-i, 3-5/ 

rr^yi^-K 2, 2, 2-hy^;i/^oai^;v7 , ^y 

K 2, 2, 3, 3, 3^>^7;l/*n7ne;l/ 
7*U-K 2, 2, 3, 3-rh77;l/tP7nif;l/ 
7?yU-K 2, 2, 3, 4, 4, 4 -^t^l/* 
D7W^yWh> 2, 2, 2-fy7;V*DXf 
;M^»'Jl-K 2, 2, 3, 3— fh77Wny 
Dl?;l/***y K 2, 2, 3, 4, 4, 4 -*n* 

lt7;^Dy^;i/^^^y u-h. y<ym&ff*u*i/ 
t*v is- b*y dr^--*«^trffc««3W»f 6tia# 
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* < k fe 1 «io^*IBttoffc-&««d«bT^a <i i: 
[0 0 3 9] -73. vhy y *x«B»BfWB*tfv h 
■*\ ^g*tt**LT^Tfe&^ 0 f*^> vhy 

70 [oo4o]^hy7* x«bobst m& * zfzvmx 

fc«£*M5*. ^hy**X«BtaB#fcU\ ftHBftffc 
J:51^gc LW< rafcftte3MI*BII»JM*«hi 

^a e 0gx.ur* ^>7r^;x 5, 7— 3— k— 3 

20 -7h^>-6-7;l/*UX ^Xh^>7th7x/ 
>\ 2-t Fp*S/-2-**;1/-i -y^—A/zfurt 
>-i-^-v> ^> W f;l/x-f;K 
x^;l/x— 4-7xx;K^/7x/X 2—^ 

tf c ft 6 ©{fc£tt©B«M*tf* a c 

[0041] cvm^mmnt. mttet>mt*t>mt> 
[0042] c orenttftMUEiJu v h y y *xi$b§ 

30 OMBttfl) 3 0 BSKJCOFtf * LV\, 

[0 0 4 3] Sfc % MoiSCT^f;l/^xjr/-;l/7 

fcJl"aci:t>T^ao 
[0 0 4 4] 2£lc. B«W»»JeORiCaraSfitf»S 

[0 0 4 5] C©ft»f«Wi:LTti\ ^'Jy^fe 

x^yjWRft*, Wyryifei> ^n>>7xy^ 
y ^>Sfeiiwf?)ns*v cntcK^^nat^ 

[00 4 6] (^2 OSfeNEO^n) 0 3 2 

50 o«M<o«tt»c ± a«uj^^o«Ema«^»fie 
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[0 0 4 7] 03*#H8f5i. 1 
JSSilOjP*)!)^*5 20JUU:©F^'rv5 a, 5 b* 

«, 2fc<DB*gl. 2HO^y7S- 3£T*SOT> 
[0048] 03 <0^J-eti, -f V 5 a IcfcffSL 

f* v 5 b ictti&Ltcm^Wim&Mmxm e b # 

[0 0 4 9] CCT% 2 ©*$&©7BiSRtf& 

sifter e. tax < * c t \c & k> n-s . 

[0 0 5 0] mr>T. ls-*f-<DZZftMTm&m^& K> 

[0052] 0 4ic^-rj;-5fc. #mw<om2<D$m<o 
jemcz.zmytmizmfS.Tz-* v v » t^mmvwmw 

t^tztbicym^n. @4©??ft2 1 , 2 2 fc^-r«fc -5 

»c. 2^1^— 9 t - r F^S)tfc«t»?fT^o co^, 31s? 

tf-fc«*5<ktf£igftg<£>S8Slk:<i: 5tt 

S„ CdT\ V— if— ?£i!Ii:LTl±, 7 , ;l/^W5i-VU' 
— »f-^cD*-X U- If— f>#«<D¥«#l'— lf-^*M£ 

[ 0 0 5 3 ] m 5 ti L—lf-^SJtSBW-M^filBS 
St/fr&SVrHTfi&So 0 5k:^-r«fe-5»c> U— If-TS* 

s^B 2 0 «, 1^-- tf-e-A 2 4 *j&arrs u-*f 

3 StSif^nfc: U—V-Ktt 2 
3(f-^^y-y?2 5t, t£-A*:/D y*2 5lC<fc 
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■jTSItfeU- <f-e-A, EI*LT#!8£ft;fcl— 
1f-lf-Al±^5^-2 6, 2 7T*g«LT^M® 
<E>273lSja^i&fl-fe;l/2 srtfcAfffs. 
[0054] WAtf, 0 5 fcjKf *f-=R$&^« 
2 0 JcfeV->T, Xs—if—ym 2 3 LTi&S 4 8 8 n m 

«ffBli0^fc««]5 3 0 n m<2g&£*f;&^-f#tttf 
70 [00 5 5] l^-1f-M«^t*i. 7* Fv*^<£>3fc 

mmmm-rKttmm&rzttgi-tzrztbic 2 )tmw± 

S«S 2 r>GU- -f-£&S 4 ^*H!5*^«?«t- 
SCttfTfSU £7^ *f-Bgj^^tC^«^Sf 

[0 0 5 6] 06lC^-r<fc-?K, ^JlfflP^jb^^S 

2o<DF^v£*-r3?&fi)t¥ii?i 2tc^Tv - 

20 «C <D«« 1 . 2 F^O^^ y f »3 , ISJtB 6 

a, 6b <0 JP2*#g& Sttti, HJ^B — 7? <0Sffi ^ 

[0 0 5 7] £<Dt%. ^T©K^l'^tCteVT?SSii 

30 [oo 5 9] <kdb#, mytM<o&K&w<i&z>, -tat) 

lcl±, S*fS^^^^©#mT*«S3feKH5yil 8 
[0 0 6 0] ^^c^tSK^i'Vtti. JffiS 

t^^^ WO J: -5 JC— ffiigtf R B G © 3^tc^K»*J 

■r. 

40 [0061] xfewcom&ftmm?^ msvx.$mm<o 

[0 0 6 2] *^<D?fiS^^fC^^5S^a. 
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sav ft\cmwmmt( i m£L\,\ c(omm&<t*&± 

TN&S. 

co o 6 3] ia^^iRai^iRi^iisii, f33fli*jg 

mm&micm?^ cn^o*#*±. *F©Eiwtt»= 

o«D*»ibT> it.— n<omm. 
tonmm^wmw y y y <?x&m£<Dt$mti:9*'b 

S<-rS^jy*S. C<DB$, g«ftfti8 5mN/m 

coo6 4] *&w<om 2 <omm<D&mic 

SCfctft?£So 

[0 0 6 5] £-3% 03lc^-r*^lc, ^y^OjeS 
o ft 2 fc<D«8W 3 , 4 tt£ 1 , 2PRC, ffiA 

(h p d l ctftmwmw zm&izMcmATZo 
[oo6 6]^t, 04fc^-r*'5ii: N msvmwzm 

g{fc LT^SflftS (c«^tt9«iSitt UTiliRKW&fi 
SrE^ffctS. 
[0 0 6 7] 06<9J;-3lc, j§#iK*f©g*S 

Tlr->S&*7*20gU:«)J|&S K^-fVt^f^I 
[0 0 6 8] (J&3<D*S6<£>Jg<®) 0 7tt*^9O^3 

[0 0 6 9] 0775M01 1«#JSLT> *^SC»^3 

[0070] 08ic^-r*-5»c =£+y:ADj£$ 
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72 

t>ft28W>fHS«3, 4tt£»HffiKl. 2HfcJSfi« 
fifcv h U y *XWrac*&S^ttftfa8Mti8R 

(h p d l ciOBft«M9 **»-t>wcffixra. C<& 

WMmtv h y y ^X«fflf3C«2:S«BlttffikOS« 

mmt. m 1 smsr 2 <omBH<omm:^r9mLitt, 

[00 7 i]#»c, @4»c^-rt<oi:l^«lc, 05<Qg 

/0 [00 7 2] 08»C^f i^fc. 7* 

[007 3] *fc. 0 9 JC^-T * -5 lcJ&Uft*SIttff# 

©fa^aHfciims-STSJJBB 7 c nmmm 5 c ©©/i* 

[0 0 7 4] 01 0 fC^f* "5 »C mx®<oM 

<0gp^fc7* hTXir 5 4*rtLTS&ltt5 3*IM* 
U 01 1 Ic^rSREH&OJIftS 2O0«)ti7 

b, 7 c- *OTL&K»i&]ig?«SBi-rs. 
[0075] cm 4 <D$m<omm~) 4 

0*MroJBttK£«* (R) •» (G) -W (B) OH 
iR*#^Si£S)fc¥3i?©S!567j53;*BI 1 2 75S01 4 

[0076] 01 2 tt*5fflB«oa[S3te^ift?»cfettaa 

So Sfc, 01 3tt3tc«nojB4<D$mo)6ttK:J:«ia 

35 S. £ft, 01 4tt*»W<0®4fl!)^lffl[OJgJ8»c«fcS 

Sa*f75rffi*^-f-0T?*5o Sft, 01 5(i*^C^4 
OHfifi©^S6tc«fcS?fiSJtt^^ffc^»S§Sifi*tS»«:« 
t>S«Sff5^BT®0T?feSo Sfts 01 6t±*^B©^ 

fc, 01 7«*^W»cfe»S©3Otf0^Kp{-Y>'«:ft 

40 [007 7] 012 S -T> y 7"<!)SS 
^> ft 2 fe©»«K»c#feS«|SJfe/i 7 a fcgii-rSo ^ 
tc. 0 1 2 K^TJ: -5 lc> 7* hvx? 5 i<r>WH\cM 

« -^SS?S«M«*@Sfl: S * S. 

[0078] 01 3ic^-r<t^tc. fc&m^mn 

StP5^7 bfc*J&£U S^SSmg^fefcfS. 
[0 0 7 9] ^te, 01 4ka^r<fc'3K:x 7* hvx* 

JO SLTSS3S«jSS*SS{fc-rS. 
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[0080] mc, 01 5tc^-r<fc-5tc v m&tm&m. 
yemrct. m&msctozmmmtt&i&L,, mis. 
coo8i] mmc, m i 6 tc^-r* -5 Wfe&j^i 

ft^-a-T, 01 7»c^-r*feSltK^l'V3 3> i&fe£ 

K^-fyic, 01 6fc^-r«t^*^ns6 l^rsaitrs 

[0 0 8 2] #»c, #|S^©5lffi<D^fc*5ttSi&fl7£ 

[0083] CPj 1 1 ) 5 n mO»7Xo y FHsT^'N— tr 
- i: LT, I T om@*Wr 5 2 ft© tf^T-Sffi^ffi 
b^-tr^f^SL ft. iEtomm&mJ3&<0*-?"?-y*m 
IBL36 OOl<*#§£> 0. 3gPfc^VU-y^X©Bi 
BiilEtt^^Xh^y^LCR 2 0 8 0ICffi-&fiS»±§SD 

o. 6 9gp, )ts-&Bf$&SiJ*>7r-*y>o. 005 

95. JtS-&P^ffijSI^^/-^75>0. 0 0 535© 

•fe>WC&g4 8 8 nm<D7';l/drvU-1f-*-^^ 
SlftU ft^bfcfx^. U--*f-©£SS£!£fci:9 OSi: 

fcfifcu wfeT^fnufeo ccwfeoD^tcmff (i 

00Hz, 100V©Jg?gi£) ^91*0Lfci:C5Wfe<D 
[0 0 8 4] (0>J2) SiimOf^n^FW-t 

-t lt, i t owmimt* 2 fe<D**^xas^s 
@E8 ooi/**ts) o. 3$nt^hvv txtammm 

»;77Wh7-^LCR208 OfEM-&JiK*±§SD 0. 
6 9 S&. JfcS-&IW$&&l# >7 V 0 . 0 0 595, 

jtfi-&BW&«i»i> ? x * y —jvr 5 v o . 005 95©s-& 

lc}£g4 8 8 nm©T7l/drvU-+f-^r-7t*T^®7t 

S?S»«JI8*^Lft. Cfflt§fe£*if!S#©-a5*:v;** 
3 6 5 n m, &g 1 0 mW/ c m 2 O^WS* 

fe. 

[008 5] (f3) S/jmO^DvhW-tl- 
-t bT, I T 0«®fc#-rS 2«W)j!f7*S«*&B 
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ibl36 ooi^its) o. imt^hyy^TJttm 

0. 6995. S-frHttftlBTTBO. 0 0 595*3 
«*fe*o. 0 0 5gP©ii-&jg?8[«:f^Lfc:^-b;VfCffi 
AU SSTT?COtSS-fe;Hi:»S5 3 2 n raCflfl: 
U— IT-*— Jt*=F»8)tb, XGKfbfefr*. b— «f- 
©SM£gli6 0|gi:Ltf:. SSBt?nft:«ES)fe^?a 

E*i*#©-**VX*Lfc!*, itS 3 6 5 nnu 
10 1 0 mW/ c m 2 OSI^S%fig«Lfco C ©g^S^iS 

vx? Lfca5#©jlJRK3*Kg«*lB$«fc:SSSg{fcU 

6 5 n m, &g 1 0 mW/c m 2 ©SS^MSfciSBMLfc. 

££~I£^^S?7^: ^ »-i-*&*«-ier***i*a* s srvftKBfcaK/uM- 

20 [0 0 8 6] ft** ±efffiClS££ni\ * 

[00 8 7] 

[fgfJJl©*&»] £UiifiWLfc«k-5k:. #fgyi©?&Ii)fc¥ 

HiftMB§J©H P D L CS7«aSTC«S. 
[0 0 8 8] *fc v ^^OKBJ^RTOSGft^ic 
*tl«, -®S© U-1f-fc-3S©H P D L CMS8# 

[0089] je.tc, *mi<Dgi&xmcts^Ti,i, m 

[0®^ffi^*SiB^] 

[01 ] *5^o^i ©saSOJgSlk:<feSJRSJte¥^? 

o«ws«i^*^-rRnS0-e*5. 

[02] Hl<Dffitf8«^r«nHT«S. 
[0 3 ] *5^<D^ 2 cDHSacmiK * 

oWHUue^r Kffi0T*s « „ 

40 [04] 2 OSeSSOJgSHC «fc 

[05] *^WcD^2<0*Sao}g®tJ:5^J l 6¥^ 
\c$slf S W" »f-flMi*0«SB»3t»**jSr 0T- 

[0 6 ] #s§Pi©Sit2 o*at«!)»ttfc;*»a»«JioJP 

W*»foS0-??^5. 
[07] *5ffli<Dm3<DmNt<D&mzl3llZtD2-3<0& 

50 So 
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[016] *^^4<^*SS©Jg^cJ:5^S^m 
[017] &mfi<Q&4<DmM<D&mc*5l l fZ><D3-0<0 
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